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DETAILED ACTION 
Election/Restrictions 

1 . Applicant's election without traverse of group I, claims 1-8, in the reply filed on 
December 5, 2005 is acknowledged. 

Regarding specie election, specie I, claims 1-5, 7-13 and 15-18, are provisionally 
elected. Because applicant did not distinctly and specifically point out the supposed 
errors in the restriction requirement, the election of specie has been treated as an 
election without traverse (MPEP § 818.03(a)). Claims 1-5, 7-13 and 15-18 are examined 
on merit as follow. However, as indicated in the previous action, upon allowance of a 
generic claim, applicant will be entitled to consideration of claims to additional species 
which are written in dependent form or othenwise include all the limitations of an allowed 
generic claim as provided by 37 CFR 1 .141 . 



Drawings 

2. The drawings are objected to under 37 CFR 1 .83(a). The drawings must show 
every feature of the invention specified in the claims. Therefore, (a) the metal trace 
structure is an X-shape, as claimed in claim 5, and (b) the metal structure including a 
channel, as claimed in claim 1 must be shown or the feature(s) canceled from the 
claim(s). No new matter should be entered. 

Corrected drawing sheets in compliance with 37 CFR 1 .121(d) are required in 
reply to the Office action to avoid abandonment of the application. Any amended 



Application/Control Number: 1 0/781 ,169 Page 3 . 

Art Unit: 2841 

replacement drawing sheet should include all of the figures appearing on the Immediate 
prior version of the sheet, even if only one figure is being amended. The figure or figure 
number of an amended drawing should not be labeled as "amended." If a drawing figure 
is to be canceled, the appropriate figure must be removed from the replacement sheet, 
and where necessary, the remaining figures must be renumbered and appropriate 
changes made to the brief description of the several views of the drawings for 
consistency. Additional replacement sheets may be necessary to show the renumbering 
of the remaining figures. Each drawing sheet submitted after the filing date of an 
application must be labeled in the top margin as either "Replacement Sheet" or "New 
Sheet" pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner, 
the applicant will be notified and informed of any required con'ective action in the next 
Office action. The objection to the drawings will not be held in abeyance. 

3. The drawings are objected to because the figures are improperly cross hatched. 
All of the parts shown in section, and only those parts, must be cross-hatched. The 
cross-hatching patterns should be selected from those shown on page 600-1 14/1 15 of 
the MPEP based on the material of the part. See also 37 CFR 1 .84(h)(3) and MPEP § 
608.02. 

Corrected drawing sheets in compliance with 37 CFR 1 .121(d) are required in 
reply to the Office action to avoid abandonment of the application. Any amended 
replacement drawing sheet should include all of the figures appearing on the immediate 
prior version of the sheet, even if only one figure is being amended. The figure or figure 
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number of an amended drawing should not be labeled as "amended." If a drawing figure 
is to be canceled, the appropriate figure must be removed from the replacement sheet, 
and where necessary, the remaining figures must be renumbered and appropriate 
changes made to the brief description of the several views of the drawings for 
consistency. Additional replacement sheets may be necessary to show the renumbering 
of the remaining figures. Each drawing sheet submitted after the filing date of an 
application must be labeled in the top margin as either "Replacement Sheet" or "New 
Sheet" pursuant to 37 CFR 1 .121 (d). If the changes are not accepted by the examiner, 
the applicant will be notified and informed of any required corrective action in the next 
Office action. The objection to the drawings will not be held in abeyance. 

Specification 

4. The abstract of the disclosure is objected to because of the inclusion of legal 
phraseology "comprising". Correction is required. See MPEP § 608.01(b). 

5. The disclosure is objected to because of the following informalities: "the metal 
trace structure including a channel therein" as claimed in claim 1 and 1 1 , is not 
disclosed in the specification. The specificafion must include a written description of the 
invention or discovery and of the manner and process of making and using the same, 
and is required to be in such full, clear, concise, and exact terms as to enable any 
person skilled in the art or science to which the invention or discovery appertains, or 
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with which it is most nearly connected, to make and use the same, see 37 CFR, 1 .71 
(a). 

Appropriate con-ection is required. 

Claim Rejections - 35 USC § 112 

6. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

7. Claims 1-5, 7-13 and 15-18 are rejected under 35 U.S.C. 1 12, second paragraph, 
as being indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. 

Regarding claim 1 and 1 1 , the recitation "the metal trace structure including a 
channel therein" is unclear. As the structure of the channel in the metal structure is not 
shown or described in the specification, the structure of the channel is indefinite. 

Claims 2-5. 7-10, 12, 13 and 15-18 depend upon claims 1 and 11, and inherit the 
same deficiency. 

For the examination purpose, it is assumed as space on the substrate for 
receiving the underfill. 

Ciaim Rejections - 35 USC § 103 

8. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
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the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary sW\\\ in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

9. Claims 1 , 2, 5, 7 and 8, as best under stood, are rejected under 35 U.S.C. 103(a) 

as being unpatentable over Onodera et al., US Patent No. 6,600,217 (Onodera) in view 

of Iwasaki et a!., US Patent No.6, 777,814 (Iwasaki). 

Regarding claim 1, Onodera, in figure 1-3, discloses a substrate structure, 
comprising: a substrate (la); a solder mask (6) formed over the substrate, channels (4) 
formed in the mask for the receipt of underfill, the channel further including a central 
portion (area of crossing of channel 4) with arms radiating outwardly therefrom, dividing 
the solder mask into separate areas (see figure 1 ). Onodera does not disclose a metal 
trace on the substrate. 

Iwasaki, in figure 3 and 4, discloses a dummy metal area in order to have a 
uniform temperature distribution between the facing surfaces of the semiconductor chip 
and the substrate to have a better flow of the sealing resin (underfill) to have resultant 
enhanced reliability of the semiconductor device, (column 1 , line 60 to column 2, line 10 
and column 2, line 51-56) 

A person of ordinary skill in the art at the time of applicant's invention would have 
been motivated to provide a metal trace structure on the substrate in order to a uniform 
temperature distribution between the facing surfaces of the semiconductor chip and the 
substrate to have a better flow of the sealing resin (underfill) to have resultant enhanced 
reliability of the semiconductor device. Also, it will be advisable to provide the dummy 
traces in the channels formed in the nnask to be able to be in direct contact with underfill 
material for the better heat distribution. 
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Therefore, it would iiave been obvious to a person of ordinary skill in the art at 
the time of applicant's invention to provide a metal trace structure in the channels 
formed on the surface of substrate of Onodera, as taught by Iwasaki, in order to have a 
uniform temperature distribution between the facing surfaces of the semiconductor chip 
and the substrate to have a better flow of the sealing resin (underfill) to have resultant 
enhanced reliability of the semiconductor device. 

Regarding claim 2, the modified circuit structure of Onodera further discloses 
the arms each include a distal end (see figure 1 , distal end at the end of the channel). 

Regarding claim 5, the modified circuit structure of Onodera further discloses 
the metal trace structure is an X-shape (see Onodera figure 1). 

Regarding claim 7, the modified circuit structure of Onodera further discloses 
the arms each include a distal end wherein the distal ends of the respective arms 
receive the underfill (see Onodera figure 1). 

Regarding claim 8, the modified circuit structure of Onodera further discloses 
the arms each include a T-shaped distal end wherein the T-shaped distal ends of the 
respective arms receive the underfill (see Onodera figure 1). 
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10. Claims 3 and 4, as best understood, are rejected under 35 U.S.C. 103(a) as 
being unpatentable over the modified substrate structure of Onodera as applied to claim 
1 above, and further in view of Scholz, US Patent No. 5,329,423. 

Regarding claim 3, the modified circuit structure of Onodera discloses all the 
features of the claimed invention but does not disclose solder bumps. Onodera 
discloses solder bump pads (2) formed on the substrate to be connected with the bump 
formed on the bump (11) on the semiconductor chip (10, figure 4C). Scholz, in figure 1 
and 2, recites an interconnection structure and discloses that the solder bumps can be 
formed either on the chip or on the substrate depending upon the requirement. A person 
of ordinary sl<ill in the art would have been motivated to provide the bumps on either of 
the surface depending upon the suitability of the nrenufacturing process to have lower 
cost. 

Therefore it would have been obvious to a person of ordinary skill in the at the 
time of applicant's invention to provide the circuit structure of Onodera with the solder 
bumps formed on the solder pads, as taught by Scholz, in order to have desired 
electrical and mechanical connection of the chip with the substrate at lower cost. 

Regarding claim 4, the modified circuit structure of Onodera further discloses 
the solder the solder mask includes a series of solder bumps not over the metal trace 
structure (see figure 1 , Onodera). 
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1 1 . Claims 9 and 10, as best understood, are rejected under 35 U.S.C. 103(a) as 
being unpatentable over the modified circuit structure of Onodera as applied to claim 1 
above, and further In view of Lance, Jr. et al., US Patent No. 5,697,148 (Lance). 

Regarding claim 9, the modified circuit structure of Onodera discloses all the 
features of the claimed invention as applied to claim 1 above, including the metal 
structure, but does not disclose the central portion of the metal trace structure includes 
a shaft in communication with the channel. 

Lance, in figure 4, disclose a flip underfill injection technique with a hole (shaft) in 
the center of the substrate for the entry of the underfill to have a void free underfilling 
(column 3, line 9-12). 

A person of ordinary skill in the art at the time of applicant's invention would have 
been motivated to provide a shaft (hole) in the center of the substrate surface in order to 
facilitate injecting underfill to have a void free underfill. 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time of applicant's invention to provide the circuit structure of Onodera with a shaft 
(hole), as taught by Lance, in order to facilitate injecting underfill to have a void free 
underfill. 

Regarding claim 10, the modified circuit structure of Onodera discloses the 
central portion of the metal trace structure includes a shaft in communication with the 
channel wherein the shaft receives the underfill, as applied to claim 9 above. 
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12. Claims 1 1 -1 3, 1 5 and 1 6, as best understood, are rejected under 35 
U.S.C. 103(a) as being unpatentable over Onodera et a!., US Patent No. 6,600,217 
(Onodera) in view of lwasal<i et al., US Patent No.6, 777,814 (Iwasaki) and Scholz, US 
Patent No. 5,329,423. 

Regarding claim 11, Onodera, in figure 1-3, discloses a substrate structure, 
comprising: a substrate (la); a solder mask (6) formed over the substrate, channels (4) 
formed in the mask for the receipt of underfill, the channel further including a central 
portion (area of crossing of channel 4) with arms radiating outwardly therefrom, dividing 
the solder mask into separate areas (see figure 1). Onodera does not disclose a metal 
trace on the substrate and a series of solder bumps not over the metal trace structure. 

Iwasaki, in figure 3 and 4, discloses a dummy metal area in order to have a 
uniform temperature distribution between the facing surfaces of the semiconductor chip 
and the substrate to have a better flow of the sealing resin (underfill) to have resultant 
enhanced reliability of the semiconductor device, (column 1, line 60 to column 2, line 10 
and column 2, line 51-56) 

A person of ordinary skill in the art at the time of applicant's invention would have 
been motivated to provide a metal trace structure on the substrate in order to a uniform 
temperature distribution between the facing surfaces of the semiconductor chip and the 
substrate to have a better flow of the sealing resin (underfill) to have resultant enhanced 
reliability of the semiconductor device. Also, it will be advisable to provide the dummy 
traces in the channels formed in the mask to be able to be in direct contact with underfill 
material for the better heat distribution. 
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Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time of applicant's invention to provide a metal trace structure in the channels 
formed on the surface of substrate of Onodera, as taught by Iwasaki, in order to have a 
uniform temperature distribution between the facing surfaces of the semiconductor chip 
and the substrate to have a better flow of the sealing resin (underfill) to have resultant 
enhanced reliability of the semiconductor device. 

Regarding the solder bumps, Onodera discloses solder bump pads (2) formed on 
the substrate to be connected with the bump formed on the bump (1 1) on the 
semiconductor chip (10, figure 4C). Scholz, in figure 1 and 2, recites an interconnection 
structure and discloses that the solder bumps can be formed either on the chip or on the 
substrate depending upon the requirement. A person of ordinary skill in the art would 
have been motivated to provide the bumps on either of the surface depending upon the 
suitability of the manufacturing process to have lower cost. 

Therefore it would have been obvious to a person of ordinary skill in the at the 
time of applicant's invention to provide the modified circuit structure of Onodera with the 
solder bumps formed on the solder pads, as taught by Scholz, in order to have desired 
electrical and mechanical connection of the chip with the substrate at lower cost 

Regarding claim 12, the modified circuit structure of Onodera further discloses 
the arms each include a distal end (see figure 1, distal end at the end of the channel). 
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Regarding claim 13, the modified circuit structure of Onodera further discloses 
the metal trace structure is an X-shape (see Onodera figure 1 ). 

Regarding claim 15, the modified circuit structure of Onodera further discloses 
the arms each include a distal end wherein the distal ends of the respective arms 
receive the underfill (see Onodera figure 1). 

Regarding claim 16, the modified circuit structure of Onodera further discloses 
the arms each include a T-shaped distal end wherein the T-shaped distal ends of the 
respective arms receive the underfill (see Onodera figure 1). 

1 3. Claims 1 7 and 1 8 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over the modified circuit structure of Onodera, as applied to claim 1 1 above, and further 
in view of Lance, Jr. et al., US Patent No. 5,697,148 (Lance). 

Regarding claim 17, the modified circuit structure of Onodera discloses all the 
features of the claimed invention as applied to claim 1 above, including the metal 
structure, but does not disclose the central portion of the metal trace structure includes 
a shaft in communication with the channel. 

Lance, in figure 4, disclose a flip underfill injection technique with a hole (shaft) in 
the center of the substrate for the entry of the underfill to have a void free underfilling 
(column 3, line 9-12). 
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A person of ordinary sl<ill in the art at the time of applicant's invention would have 
been motivated to provide a shaft (hole) in the center of the substrate surface in order to 
facilitate injecting underfill to have a void free underfill. 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time of applicant's invention to provide the circuit structure of Onodera with a shaft 
(hole), as taught by Lance, in order to facilitate injecting underfill to have a void free 
underfill. 

Regarding claim 18, the modified circuit structure of Onodera discloses the 
central portion of the metal trace structure includes a shaft in communication with the 
channel wherein the shaft receives the underfill, as applied to claim 17 above. 

Conclusion 

14. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Greenwood et al., US Patent No. 5,647,123, in figure 3 and 4, discloses a 
structure with circuit board (310) having opening in solder mask (308) to have enough 
space between the circuit board and the chip to have better flow of underfill material. 

Tsai et al., US Patent No. 6,772,512, in figure 2F, disclose a flip chip package 
with a shaft (hole 21 1 ) in the substrate (210). 
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Any inquiry concerning this communication or earlier communications from tlie 
examiner should be directed to Ishwar (I. B.) Patel whose telephone number is (571) 
272 1933. The examiner can normally be reached on M-F (8:30 - 5:00). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kamand Cuneo can be reached on (571) 272 1957. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




Ishwar (I. B.) Patel 

Examiner 
Art Unit: 2841 
December 12, 2005 



